international journal 
of electrical engineering 


education 
Volume 2 Issues | - 4 1964 - 5 


Consultant Editor 
Professor Colin Adamson 


Editor 

Michael G. Hartley 

Department of Electrical Engineering 

Manchester College of Science and Technology 

Faculty of Technology in the University of Manchester, England 


Book Review Editor 
G. de Visme 


Assistant Editors 
J. Hindmarsh 
P. Mathews 


The International Journal of Electrical Engineering Education is published for the Electrical 
Engineering Department of the Manchester College of Science and Technology by 

Pergamon Press, Oxford. Publication is normally quarterly but has been bi-monthly for 
volume 2. The Journal replaces the Bulletin of Electrical Engineering Education which was published 
twice a year by the College until December 1962. 


Manchester College of Science and Technology 


President 

Sir John Cockcroft F R s 

Acting Principal 

Professor W. E. Morton 

Registrar and Secretary to Council 
J. Burgess 


Bursar 
R. G. McComas 


editorial advisory panel 


Chairman 

Sir Willis Jackson FRS 

Electrical Engineering Department, Imperial College of Science and Technology, London 
United Kingdom 

P. Hammond 

Department of Electrical Engineering, University of Southampton 

J. Westcott 

Electrical Engineering Department, Imperial College of Science and Technology, London 
A. Normington 

Bolton Technical College, Bolton, Lancs. 

United States of America 

T. J. Higgins 

Department of Electrical Engineering, University of Wisconsin, Wis. 

W. D. Jackson 

Department of Electrical Engineering, Massachusetts Institute of Technology, Cambridge, Mass. 
J. Willis 

Department of Electrical Engineering, University of California at Ios Angeles, Calif. 
West Germany 

R. Uhrig 

Heidelberg 69, Hildastrasse 33 


Sweden 
C. G. Aurell 
Chalmers University of Technology, Gothenburg 


France 
N. J. Felici 
Laboratoire d’ Electrostatique et de Physique du Metdl, University of Grenoble 


Schools’ Adviser 

R. Parkinson 

St. Bede’s College, Manchester 16 

Copyright © 1964-5 

The Manchester College of Science and Technology 

All contributions to the journal should be addressed to: 
M. G. Hartley, 

The Editor, 

International Journal of Electrical Engineering Education 
Department of Electrical Engineering, 

Manchester College of Science and Technology, Manchester 1, England 


Back numbers 

Back numbers of the Bulletin of Electrical Engineering Education, numbers 11 to 29 are still 
available and can be obtained from the Publishers at 5s. 3d. each, postage extra. 

Most of the issues which comprised Volume 1 (numbers 1 to 10) of the Bulletin of Electrical 
Engineering Education are now out of print, but these numbers are now available on 
microfiche at £2 for the ten issues from the Manchester College of Science and Technology. 
A microfiche is a 5 in x 3 in piece of flat film on which there are between 30 and 60 pages. 
It is used in a microfilm or microfiche ‘reader’. Most industrial, and many public, libraries 


now have these instruments. 


Subscription rates for Volume 2 

£2 ($6) per annum for all individuals and for educational establishments within the British 
Commonwealth. 

£5 ($15) per annum for all institutional, industrial and government establishments outside 
the British Commonwealth, 


AS THE CONDITION OF THIS VOLUME 
WOULD NOT PERMIT SEWING, IT WAS 
TREATED WITH A STRONG, DURABLE 


ADHESIVE ESPECIALLY APPLIED TO 


ASSURE HARD WEAR AND USE. 


THIS NEW TYPE OF ADHESIVE IS 
GUARANTEED BY 
HERTZBERG-NEW METHOD, INC. 


contents volume 2 


Issue | 


1 Editorial 


3 Use of the Nyquist Diagram for Solving Simple Problems in Linear Servomechanisms 
by P. Murdoch 


15 A Practical Aid to the Teaching of Digital Computing Techniques by D. H. Green 


27 The SCR Converter as a Laboratory Experiment by N. G. Hingorani 


oy) A Suggested Course on h.v.d.c. Transmission at Undergraduate and Postgraduate Level (Part II1) 
by N. G. Hingorani 


51 Denormalization Applied to Filter Networks by A. G. J. Holt 


59 The Electromagnetic Principles of Commutation in d.c. Machines by K. P. Grimshaw 


71 The Capacitance and Inductance of Overhead Transmission Lines by R. A. Stevens and 
D. M. German 


83 The Silicon Controlled Rectifier by J. S. Jackson and R. E. Puckett 


Sil A Simple Apparatus for Investigating the Properties of Network Pole- Zero Constellations 
by J. H. Collins and R. C. Langlands 


103 Insulation Measurements on Complete Equipment by W. P. Baker 


115 = Abstracts of Articles — English German 
French Russian 


Reviews 
131 The B.B.C.-T.V. Engineering Science Series by R. W. Hall 


137 = Equipment Review — A.E.I. Generalized Machine by R. Whitehead 


139 Book Reviews by 


D. R. Wilson D. Morris R. Edwards 
A. G. Heaton G. de Visme F. Walker 
J. M. Nightingale P. N. Robson Re cee 

N. N. Hancock B. J. Chalmers 


151 Papers to be published in future issues 


Issue 2 


263 
273 
285 


295 


311 
317 


319 


321 


337 


349 
351 


Editorial 
Lan-Dec: a Low Cost Digital Computer for Teaching by J. R. Abrahams 
A Slide Rule Aid for Nyquist Plots by R. A. Salway 


Modern Concepts in Power System Protection — | 
Introduction by F. R. Priest 
Sensing Devices : Current transformers and linear couplers by B. Nellist 
Information Links by L. M. Wedepohl 


The Application of Boolean Algebra to Switching Circuits by T. I. Canning 
Measurement of Synchronous Machine Rotor Angle by W. Charlton 
Simplified Swing Curves by P. Mathews 

A Mnemonic Approach to Wye—Delta Transformations by D. G. O. Morris 
Polar Investigation of Phasor Loci by J. J. Jonsson 


A Computer Project at Marlborough, and its Implications in Science Teaching 
by S. W. Hockey and S. C. P. Parry 


A Suggested Course on h.v.d.c. Transmission at Undergraduate and Postgraduate Level (Part IV) 
by N. G. Hingorani 


Technical Teachers in the U.S.A. — How to Overcome the Shortage by J. S. Dobrovolny 
A New Centre for Electrical Engineering Education by R. Stickel 

Some Observations of an American Engineer in Indonesia by C. T. Maney 

A Look at German Technical Education by M. G. Hartley 


Conference Report 
Research into Higher Education after Robbins by M. G. Hartley 


Problems in Modern a.c. Machines by B. J. Chalmers 


Exhibition Report 
Research—Development—Production Exhibition and Conference, National Hall Olympia, 
London, 4-9 May 1964 by the Editor 


Abstracts of Articles — English German 


French Russian 
Reviews 
Book Reviews by 
D. C. Barker J. K. Royle J. B. Knowles 
G. de Visme G. R. Schiffer A. Harmsworth 
V.H. Attree T. J. Higgins D. Abraham 
D. H. Green M. B. Priestley 


T.V. Review — The B.B.C.-T.V. Engineering Science Series by R. W. Hall 
Journal Review — The Technologist — The Study of Technology and Society by M. G. Hartley 


Issue 3 


353 
355 


365 


381 
389 
395 


409 
415 


425 


431 
44] 


453 


481 
489 


497 


505 
506 
509 


525 


537 
539 


Editorial 


A Suggested Course on h.v.d.c. Transmission at Undergraduate and Postgraduate Level 
(Part V concluded) — Earth Return by N. G. Hingorani 


Modern Concepts in Power System Protection — 2 


Some Considerations of Basic Functions, Characteristics and Theory of Protective Relays 
by F. L. Hamilton 
Display of the Steady-state Characteristics of Relay Comparators by C. Adamson 


Visual Display of Motor Torque—Speed Characteristics by R. &. Simmonds and P. G. Bhagwat 


General Applications of the Constant Flux Linkage Theorem to the Transient Performance of 
Synchronous Machines by A. M. El-Serafi 


Linear Equivalent Circuits from Volt—Ampere Characteristics by E. Gray and A. Budak 
A Laboratory Ion Source Facility by R. A. Coombe 


Experiments to Obtain the Optimum Spacing for Least Electrical Stress of Bundle Conductors in 
the Proximity of Earth by P. L. Arlett and A. K. Bahrani 


On Electromagnetic Induction by J. L. Woodward 
Graphical Methods of Teaching Some Valve Circuits by H. Madani 


A Model to Display the Operation of a High Voltage Direct Current Transmission System 
by M. Morales and K. Taylor 


Conference Reports and Visits 
An English Engineer Visits the Soviet Union by C. Adamson 


Education for the Expanding Spectrum of Technology 
The 72nd Annual Meeting of the American Society for Engineering Education by the Editor 


Exhibition of Education Resources at the 72nd Annual Meeting of A.S.E.E. 
by M. G. Hartley 


Letters to the Editor 
Distortion in Envelope Detectors by D. J. Storey 


Large Loop Aerials with Ferrite Cores by 'T. 5S. M. Maclean 


Abstracts of Articles — English German 


French Russian 
Book Reviews by 
E. J. Powner B. L. Stevens W. D. Humpage 
M. Morales J. G. B. Worthy J. C. Holmes 
J. H. Anderson J. A. Staniforth D. C. Northrop 
E. H. Rhoderick G.N. W. Litting A. G. Heaton 
G. de Visme B. J. Chalmers R. Bell 


Books Received 


Journals Received 


Issue 4 


541 
543 
551 
555 
565 
573 
581 
591 


689 
695 


699 
701 
701 
705 


721 
723 


739 


741 


742 


Editorial 

Energy Conversion — a Materials Problem by R. K. Angus 

Feedback Control of Effective Synchronous Machine Parameters by T. N. Saha 

The Speed Control of a d.c. Shunt Motor Using Silicon Controlled Rectifiers by P. G. Holmes 
Synchronous Condensers : is the Power Factor Leading or Lagging? by I. F. Carmichael 

A Calculable Locked Oscillator by W. A. Gambling, D. M. Kitching and R. M. Langdon 
An Inexpensive, Versatile Resistance Network by R. H. Johnson 

R-C Coupled and Tuned-anode Valve Amplifiers by J. V. Vosper 


Modern Concepts in Power System Protection — 3 


The Approach to the Static Relay by J. B. Patrickson 
The Planning and Application of Protective Gear by H. L. Rotstein 
Testing and Development of Protective Gear by D. Robertson 
Design Equations in Electrical Engineering by W. J. Bonwick 
A Contribution to the Study of Forced Vibrations and their Stability in Non-linear Systems with 
Three Degrees of Freedom by Andrei Ripianu and Constantin Tudosie 
Plus ga Change, Plus c'est la Méme Chose by G. de Visme 
German Technical Education — Further Notes by O. Mohr 


Conference Reports 
The Use of Film in Higher Education and Research: a Report of a Conference Held at the 
College of Advanced Technology, Birmingham, 9-11 September 1964 by M. G. Hartley 
and Q.S. Truong 
Summer School on Effective Teaching for University Teachers of Engineering by D. C. 
Northrop 
Research into Higher Education : 
1. Conference to Launch a Society for Research into Higher Education, 16 December 1964, 
Senate House, London University 
2. Colloquium on Research into Examinations in Institutes of Higher Education at 
Lancaster University, 7 December 1964 
by the Editor 
International Conference of Women Engineers, New York, June 1964 by Sarah Ferguson 
The Integration of Industrial Training and Academic Study by D. R. Wilson 


Letters to the Editor 
A Note on the Limiting Values of Phase-plane Trajectory Gradients by J. C. Earls 
The Capacitance and Inductance of Transmission Lines by W. G. Hawley 
The Purpose of Generalized Machines by A. J. Ellison 
Abstracts of Articles — English German 
French Russian 


Equipment Review 
The Servomex Controls Ltd. Field Plotter Type FP 130 by D. Vitkovitch 
Book Reviews by 


H. M. Hughes R. C. Travis G. Pennington 

M. G. Hartley H. D. McKell P. N. Robson 

N. Kerruish J. Fray N. W. Bate 

D. Cooke A. Harmsworth J. H. Anderson 

N. N. Hancock J. A. Staniforth G. de Visme 

P.S. Levis B. L. Mills Jenifer Haselgrove 
E. J. Powner BR. N. H. Wright J. B. Knowles 
Books Received 


Journal Reviews 
Education in Germany 
Journal of the Society for Industrial and Applied Mathematics 
Publications of the Bell Telephone Laboratories by M. G. Hartley 
Information and Communication Theory by R. Edwards 


Printed in Great Britain by Page Bros. (Norwich) Ltd., Norwich 


